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EXPRESSION OF L-N-CARBAMOYLASE GENE IN PICHIA PASTORIS
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Abstract: N-carbamovlase is a part of hydantoinase operon which can transform N-carbamoylamino acid to corresporxding
amino acids. The L-N-carbamovylase of Arthrobacter BT801, codied by the HyuC gene, is the rate-limiting and the only
sterecselective enzyme. HyuC DNA fragment was amplified by PCR from the plasmid of pUCI8-169. The target fragment
was introduced into pPIC3. 5K plasmid to construct the pPIC3 . 5K-hyuC expressing vector which was then transduced into
Pichia pastoris GS113 cells after being linearized by BgiIl digestion. Multi-copies insertion transformants were screened
on 418 plates. The recombinant protein was proved to have biological activity of hydrolyzing N-carbamoylphenylalanine
into phenylalanine through enzvme activity determination.
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RAEERE X, BFEEKRRER ( Pichia pastoris) ik A% R Invitrogen ﬁﬁlﬂ:ﬁﬂﬁ%ﬂ‘
FRHERARE, BAHSSWERL. RRBE. BFEFRSHSEY, 238
EASHST T N-EH B EEMK B L AN,

1 #HE5F%

1.1 #H#¥

1.1.1 BEFhRIGR. EHiEE REBERE (P, pastoris) GSI115 (his' Mwt® ) &k FEE
pPIC3. 5K $924 Invitrogen 22 AP~ &k, KIMAFF B DHS« A ZRTE, S HBRBEN T
A SERE by pUC18-169 A s,

1.1.2 EZAM: AN Fr e E KEEEWAF, YNB N Difco 227 =&,
G418, FYEN Sigma AR5, N-EFBREEHER (N-CP) MEZE/A%SW, Hib
¥ 5 M AR A A . BORCERECAN DNA 44L& 4495 Promega 22 RIF= 5o YR
# 1gKYI (N-CP) ¥&F 2mol/L NaOH, Fj 2mol/L HCl F*FIZE pH7.0, FEI CoCl, 6.5mg,
TGRS H R 10mg, BRIEEAT 100mL, &i=FiAF: ZHCER418H .,
1.1.3 5% MM (Minimal Methanol) B{KE5FEE: YNB 13.4 g, WK 40 g, B
5 ml, ZEHE%} 15z, EAZE 1 L; MD (Minimal Dextrose Medium) B8535 F 20z %
BEAE MM 34 SmL #8; YPD (Yeast Extract Peptone Dextrose Medium) : EBESHR By
10g, FEEMK 20g, HEWE 20z, £ ZE 1 L; BMGY (Buffered Glycerol-complex Medium ) :
BERHRIY) 10g, B 205, YNB 13.4g, 1% 40 pg, it 10mL, 1mol/L pH6.0 %
BRAZE shik 100mL, EEE 1 L,

1.1.4 3|9&8: & LEEEARSH.

1.2 HE

1.2.1 HRURAE: F3% P. pastoris 3B /738 B Invitrogen 2 T Pichia Expression Kit
BAEFR#T. BHSFEYERESBY TFRED

1.2.2 EBREREERI: B 0.1 mLE3RY, B.OKEEE, FANSKSER 1K, &
BT 0.1mL0.5% N-CPJEWR, 37°CKIY lh, 12,000 r/min B0 Imin, | EBEREE
CHEMH LR, BERFAIAETHE-ZM-K=4:1:1, BO3%eI=ME6, mRMEkE
- EXHNAMNBE LA N,

1.2.3 MFIEERNE: 12 000 v/min Z.O0ME 2mL 5358, FEFELKF pH 7.0,
0.1mol/L Tris-HCl ¥ 1 R, EETF 1 mL pH 7.0, 0.1 mol/L Tris-HCl & 03, /il tmL
0.5% N-CP IR¥& K, 37°CRN th, ‘CHIINA 0.5 mL 12% =@ ZB& RN, B,
WE LA 570 BRAFE, HEXNEABRIE. UELRESFT Ih4ER Img KR E
BE MBS EE A 1 NESERL (U).

1.2.4 SEEBRLEHE: ST, AT PN 2nL SR 0.4 mLEi=
BE, #KE 15 min, REREGMA 0% M 4.4 mL, B, F 570 om &5 FH
HE, AU L-ERERITEASH RS LN EABN S ],

1.2.5 BASERWE. # Lowry hiltF",

2 &R

2.1 HEARK pPIC3.5K-hyuC H# 5k
T SEfE By pUCIS-169 £ hyuC EHFF], Wi+ H 4SBT TF—Xt PCR 314,
LE#51% PHC1 5 ACC ATG ACG TCG CIT AGA GCA CAA GC, F#E|4 PHC2 4 ATT
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TGC GGC CGC TCA CTT ATC GAG CGC CGT CA, HF 5| AT Not | B§YIfii 4. PCR LS
B h: 94°C 30s, 56°C 30s, 72°C 70s, ER 30 MEH)S 72CHLEIEM Smin, F 1.0%BK
NEHREE B FL 3K 45 %€ PCR 7848 B L pPIC3. 5K KR ¥ I VI A
BamHI B§11], T4 DNA RSBl 3" FRYE4L, HH Not 18],
Hi{LEEYI R Bt LUFORL pUCIS-169 4R, LA PHCI Al PHC2 % |
US40, PCR 44818 K% 1240bp 89 hyuC 360, 4L PCR =g | PPIcS Skohne
JEF T4 DNA R SR A G VIR 46, 78 Notl B8], BB H I
RE. &8 LR B, i i 4 R R b, S 1,
2.2 EMEFH pPIC3. SK-hyuC BRI B PCR ¥

RIFORL pPIC3.5K-hyuC, Fl Not 1 E§YI, 1.0% B e W 5E B
dk, 16 10 Kb A A — ok (B 2), SHMm Rk, FEEEAD X
(10.2kb) Hif¥F, 7 PUBEL pPIC3.5K-hynC JHIMR, PHCI 1 PHC2
R51%, PCRYME, 1.0%FFREvEBEEm ki, BRE 12 LE R HEW,
5H#ER-8 (B 3), ZWEARNWEIER.

1
bp

2,000

1, 000
750
500
250
1060

B2 BARNAMTEE B3 E4RFRA PCR EFE
1 A-Hindlll Marker, 2  pPIC3.5K/ Notl, 1 DL 2000 Marker, 2 PCR products
3 pPIC3.5K-hyuC/ Notl '

2.3 EEAMAEALT GU8 MR TF T

F Bglll B H AR Tk B4k pPIC3.5K-hyuC 2R 4L, A PEG B84k GS115 /&
TARMM, 74 G418 i MD (Minimal Dextrose Medium) 4% F3&3E 72h, K4 his* B
%, ARARKE G418 KIFERFESD 2 MEAZENIMNERBERELT,
24 HUTHEMNARNEE

PRELMD AR LK LT, RAtE MM # MD B4 ERIZR, 30°CHE3E 48h, %5
RATEMD R EAKIER, M7E MM ¥ E4EKEBR ALK dEdk (B)H B 2
18R, his® Mut') 217 20%,
2.5 EAERAMNESREANMAEEENEEEHHE

BB IE WL F R AR R T SmL YPD BiikiE 3R &4, 30°C, 250r/min 353
F ODgy =2~6, FFUEL 300pL H RN T 30mL BMGY BitkIE 355, 30CHHZE ODy
RIS~ 200IMAFEEREE R 0.5%, LEHR 2h HAMI—KER, THESE 0.
12, 24, 48, 60, 7T2h ArHIEHE, B.OWE InL 2P EES 720 FEROEE, NIEDER
F37CREL th, B0, ABEEMEGEH EFRPHOEAZYENER, SERHE4,
F G418 i) MD ViR EBKHK 10 ML F, KB 2 M EHREANHEAT. BRH$P 7S
EH FA# R GS115/pPIC3. 5k-hyuCo
2.6 EHrEwaiR

ARAZER A= TEERARMT, ZERAE S ANEFLER
BE, B YvhEERS NEREMA N, WHEMmA R, Hrb3rean b m
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Rk Y, NH, 2iKEBTTRYNE PR
B — L0 WK, REBMHELR=Y.
MAE HuC EEEEH BHAPRE ER> Y
(BRKRER), BAF BuC BREAYRRE DS
Bk, REFWEALYFIIE.
2.7 EAEH N-ERBREERAREEHUE
EA N-CP 24 &4 43 B 8 & 7 45 #F B BTS01,
. - DH5a/pUC18-169 I GS115/pPIC3.5k-hyuC # N-&
B4 MERATIHL IR MK RIS 1, 45 R 5514 0.668U/
1-10 transformants, 11  L-phe
mg. 0.701U/mg. 1.512U/mg. 7] LLE i, GS115/
. pPIC3. 5k-hynC ) N-2 H 9 25 2 3L AR /K % Bl 114
5% } HoiE 153 50 2 s & B ¥k BT801 F13F 37 & DHS5o/

|

¥

é?.g‘*i“*&t_,
;

' % Vg

faz2 3 4 5. 86 % &9 08

pUC18-169 ] 2.26 F12.15 £,

25; NH3 Phe 3 iﬂ-i&
0 }" AR D-LHBIREE HyuC BRI

, WRRMRE, BXTF L-Z ABIRBBIIOE

B5 S n SR b %, ERIE A HE AR E A A 2 Syl-
datk LR FH EWIFHE L-ZABRR AR EENES THEY, RABBELSERLE
ERRBRRN—FFRABIARE, BATEKS . G0 AOXI BT, /%
RSNRREEN RS ; BARKEE; RENEOLL RRNAEYEEN, KBNE
HRERERTHRESY, EELRPRIEEEARBESEEMTT NEFRE
B MMEANER, TREFENX BN EEE R Ea T EE,
HESEYRA LWL TS, JB R B S B A R TS SRR
3 his” Mut® FRFH R R R KA AEMBE . Guama 2% BHIR Invitrogen 32HERY
FRRIEE (6 2h FII—KTRE, WIEH0.5%), TR 100 2 e, RIS
14h WEIAHBLL T R EEYURRAS . WERITERSHN, KA TS 12h Hi—kHBE
FA, BREMOKEN 0.5% ., LPBASFIFEANBEEENERTRLSATHE
k, ZFEEEEBA QM BIRG I A0 vE, 005 ARE %A Sk a0 R A LR A
(AOX1) RIS HIFE AR 31T, RATX BTSO1 N-E P B MK B R 10 2 A
BT TENTERSEI T, ERLPHEEM (CGC. CCA. CCG). AR (CCC).
REEM (ATA). HE® (CCC) LHATREEARSHREERTF, THEEHT
hyuC BRI, SRR B TR B . 2 0 e B 4 L3 A S0 I B B L %
RALAES RIS, THELH hyuC EETHA VRS,

% XK
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